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© Ultrasonic transreceiver. 



© An ultrasonic transreceiver is disclosed which is 
capable of substantial preventing the the formation 
of a gas boundary layer between a piezoelectric 
transducer and a housing and the breakage of the 
transducer due to thermal stress and ensuring satis- 
fied electrical connection in the transreceiver. The 
ultrasonic transreceiver includes a spring for down- 
wardly forcing the piezoelectric transducer arranged 
in the housing against a bottom surface of the hous- 
ing. The transreceiver may include a viscous or 
elastic member arranged between the housing and 
the piezoelectric transducer to prevent a gas bound- 
ary layer from being formed therebetween. Also, the 
transreceiver may include a coiled spring laterally 
arranged between the housing and the piezoelectric 
transducer to forcedly press them against each other 
and electrically connect them to each other. 
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ULTRASONIC TRANSRECEIVER 



BACKGROUND OF THE INVENTION 
Held of the Invention 

5 

This invention relates to an ultrasonic 
transmitter-receiver (hereinafter referred to as 
"transceiver"), and more particularly to an ultra- 
sonic transreceiver for measuring the flow velocity 
and flow rate of gas flowing through a pipe using 10 
ultrasonic wave. 



Description of the Prior Art 

16 

An apparatus has been developed and exten- 
sively used in a variety of fields which is adapted 
to measure the flow velocity and flow rate of gas 
such as air, steam, exhaust gas or the like flowing 
through a pipe utilizing a variation of propagation 20 
velocity of ultrasonic wave propagated through the 
gas. 

Such a conventional apparatus for measuring 
the flow velocity and flow rate of gas utilizing 
ultrasonic wave is typically constructed in such a 25 
manner as shown in Fig. 1. More particularly, an 
apparatus shown in Fig. 1 includes a pair ^of ultra- 
sonic transreceivers 10A and 10B arranged on a 
wall of a pipe 12 in a manner to be obliquely 
opposite to each other. The ultrasonic trans- 30 
receivers 10 are alternately excited and controlled 
by a controller 14. Thus, in the apparatus, the flow 
velocity and flow rate of gas flowing through the 
pipe 12 are measured on the basis of the dif- 
ference between a period of time for which ultra- 3S 
sonic wave is propagated from the transreceiver 
10A to the transreceiver 10B and that for which it is 
propagated from the transreceiver 10B to the trans- 
receiver 10A. 

In general, the conventional ultrasonic trans- 40 
receivers 10A and 10B used in the flow velocity 
and flow rate measuring apparatus each are typi- 
cally constructed as shown in Fig. 2. The conven- 
tional ultrasonic transreceiver 10 includes a hous- 
ing 16 formed of a metal material to have an upper 45 
open end and a lower closed end. The ultrasonic 
transreceiver 10 also includes a piezoelectric trans- 
ducer 18 formed of a ceramic material and having 
piezoelectric characteristics, which is fixed on a 
bottom wall of the housing 16 by means of an 50 
adhesive. The piezoelectric transducer 18 is 
formed on an upper surface thereof with a first 
electrode or positive electrode 20. The positive 
electrode 20 is made of a suitable material such as 
gold, silver, nickel or the like into a film-like shape 



by vapor deposition, baking, plating or the like. 
Also, the piezoelectric transducer 18 is formed on a 
lower end thereof and a peripheral surface in prox- 
imity to the lower end with a second electrode or 
negative electrode 22 and a connection 24 in a 
manner to be contiguous to each other. The nega- 
tive electrode 22 is formed in substantially same 
manner as the positive electrode 20. 

The ultrasonic transreceiver 10 also includes 
an insulating member 26 which is formed with a 
vertical through-hole and securely fitted in the up- 
per open end of the housing 16, and a pipe-like 
plug 28 of which a lower portion is fixedly fitted in 
the central through-hole of the insulating member 
26. The plug 28 and positive electrode 20 are 
electrically connected to each other by means of a 
first lead wire 30. The connection of the lead wire 
30 with respect to the plug 28 and positive elec- 
trode 20 is carried out by soldering. Likewise, the 
negative electrode 22 and housing 16 are elec- 
trically connected to each other through a second 
lead wire 32 by soldering. 

The ultrasonic transreceivers 10A and 10B con- 
structed as described above, as shown in Fig. 1, 
are integrally mounted in terminal boxes 34A and 
34B whicfc are then fixed in sockets 36A and 36B 
of the pipe 12 by means of screws or flanges, 
respectively. 

Unfortunately, the measuring of flow velocity 
and flow rate of hot gas such as steam or the like 
flowing through the pipe 12 by means of the ultra- 
sonic transreceivers 10A and 10B described above 
causes the transreceivers to be contacted directly 
with the hot gas, so that the transreceivers may 
undergo a sudden temperature variation and a se- 
vere heat cycle. 

Such temperature variation and heat cycle lead, 
to the generation of deviation thermal strain due to 
the difference in a thermal expansion coefficient 
between the housing 16 and the piezoelectric tran- 
sducer 18, resulting in internal stress being pro- 
duced at the adhesive-bonded portion between the 
housing 16 and the piezoelectric transducer 18. 
When the so-produced internal stress or thermal 
stress is above the bond strength of an adhesive 
used in the transreceiver 10, any breakage occurs 
at the adhesive-bonded portion to cause the piezo- 
electric transducer to be gradually peeled off from 
the housing 16. 

Such peeling causes a gas boundary layer to 
be formed between the piezoelectric transducer 18 
and the housing 16, so that an ultrasonic pulse 
signal received by the piezoelectric transducer 18 
may be subjected to the attenuation of propagation 
due to diffusion, absorption, dispersion and the like 
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to be highly decreased in level. It would be consid- 
ered to use an adhesive of high bond strength in 
order to prevent such peeling. However, this 
causes the internal stress due to the deviation 
thermal strain to be generated in the interior of the 
piezoelectric transducer 18, so that It may be 
broken to a degree sufficient to fail in the transmit- 
ting and receiving of ultrasonic wave. Accordingly, 
the transreceiver fails to measure the flow velocity 
and flow rate of gas flowing through the pipe 12. 

Further, the direct contacting of the trans- 
receiver with hot gas causes It to be heated to a 
temperature approximate to that of the hot gas. 
This leads to the melting of solder used for con- 
necting the lead wires 30 and 32 to the electrodes 
20 and 22 of the piezoelectric transducer 18, re- 
sulting in a failure in electrical connection there- 
between. 

In order to minimize such a problem, it would 
be proposed to use high temperature solder. How- 
ever, this promotes a solid metal-molten metal dif- 
fusion phenomenon which causes metal forming 
the electrodes 20 and 22 to be diffused into molten 
solder metal during soldering, because the solder- 
ing is carried out at a high temperature. This re- 
sults in the peel strength of the electrodes 20 and 
22 being highly decreased to lead peeling of the 
lead wires 30 and 32 from electrodes. 

Also, the exposing of the piezoelectric trans- 
ducer 18 to a high temperature for a long period of 
time highly promotes a solid metal-solid metal dif- 
fusion phenomenon which causes metal of the 
electrodes 20 and 22 to be diffused into solder 
metal, so that the electrodes may be peeled from 
the piezoelectric transducer 18 together with the 
lead wires 30 and 32. 

Such a failure in electrical connection between 
the electrodes and the piezoelectric transducer due 
to the peeling of the electrodes therefrom renders 
the measuring of the flow velocity and flow rate of 
gas flowing through the pipe substantially impos- 
sible. This requires the ultrasonic transreceiver to 
be frequently replaced. 

Accordingly, it would be high desirable to de- 
velop an ultrasonic transreceiver which is capable 
of effectively preventing the formation of a gas 
boundary layer between a piezoelectric transducer 
and a housing due to thermal stress and the break- 
age of the piezoelectric transducer and preventing 
the peeling of electrodes from a piezoelectric trans- 
ducer even when it is exposed to a high tempera- 
ture. 



SUMMARY OF THE INVENTION 

The present invention is generally directed to 
an ultrasonic transreceiver. An ultrasonic trans- 
5 receiver of the present invention includes a housing 
and a plug mounted with respect to the housing in 
a manner to be electrically insulated from the hous- 
ing. The ultrasonic transreceiver also includes a 
piezoelectric transducer arranged in the housing 

10 and provided with a positive electrode and a nega- 
tive electrode. The piezoelectric tranducer is for- 
cedly pressed against the housing by means of a 
bias means so as to be in close contact with the 
housing, so that not only the formation of a gas 

75 boundary layer between the housihg and the piezo- 
electric tranducer and the breakage of the piezo- 
electric transducer may be effectively prevented 
but satisfied electrical connection in the ultrasonic 
transreceiver may be ensured. The bias means 

20 may be arranged to downwardly force the piezo- 
electric transducer against a bottom surface of the 
housing. For this purpose, the bias means may 
comprise a holding member fitted on an upper 
portion of the piezoelectric transducer and a com- 
as pressed coiled spring fitted on the holding member 
and interposed between the plug and the holding 
member. Alternatively, it may comprise a com- 
pressed coiled spring directly arranged between 
the plug and an upper end surface of the piezo- 

30 electric transducer. 

Further, the ultrasonic transreceiver of the 
present invention may include a gas intrusion bloc- 
king means arranged between the piezoelectric 
transducer and the housing which are forcedly 

35 pressed against each other by means of the bias 
means. The gas intrusion blocking means may 
comprise a viscous member. Alternatively, it may 
comprise an elastic member. Such construction 
allows the formation of a gas boundary layer to be 

40 more effectively prevented. 

In addition, the ultrasonic transducer of the 
present invention may include a pressing means 
formed of an electrically conductive material, which 
serves to laterally press the piezoelectric trans- 

46 ducer and housing against each other therethrough 
and electrically connect piezoelectric transducer 
and housing to each other therethrough. The press- 
ing means may comprise a spring. Such construc- 
tion permits more satisfied electrical connection to 

so be formed in the ultrasonic transreceiver and such 
a second lead wire as described above to be 
eliminated. 
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Furthermore, the ultrasonic transreceiver of the 
present invention may include an electrically con- 
ductive plate member arranged on the positive 
electrode in a manner to be in close contact with 
the first electrode. Such construction prevents the 
wearing of the positive electrode due to the vibra- 
tional contact of the plug with the electrode. 

Accordingly, it is an object of the present in- 
vention is to provide an ultrasonic transreceiver 
which is capable of measuring the flow velocity and 
flow rate of hot gas with high reliability. 

It is another object of the present invention to 
provide an ultrasonic transreceiver which is capable 
of effectively preventing the formation of a gas 
boundary layer between a housing and a piezo- 
electric transducer and the breakage of the piezo- 
electric transducer due to thermal stress and en- 
suring the formation of satisfied electrical connec- 
tion in the ultrasonic transreceiver. 

It is a further object of the present invention to 
provide an ultrasonic transreceiver which is capable 
of more effectively preventing the formation of a 
gas boundary layer between a piezoelectric trans- 
ducer and a housing and the breakage of the 
piezoelectric transducer due to thermal stress. 

It is a still further object of the present inven- 
tion to provide an ultrasonic transreceiver which is 
capable of more effectively preventing the peeling 
of electrodes from a piezoelectric transducer lead- 
ing to a failure in electrical connection there- 
between. 

It still another object of the present invention to 
provide an ultrasonic transreceiver which is capable 
of accomplishing the above-described objects with 
a simple structure. 

Still other objects and advantages of the inven- 
tion will in part be obvious and will in part be 
apparent from the specification. 

The invention accordingly comprises the fea- 
tures of construction, combination of elements, and 
arrangement of parts which will be exemplified in 
the construction hereinafter set forth, and the scope 
of the invention will be indicated in the claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 

For a fuller understanding of the invention, ref- 
erence is had to the following description taken in 
connection with the accompanying drawings in 
which like reference numerals designate like or 
corresponding parts throughout; wherein: 

Fig. 1 is a schematic view showing a general 
structure of an apparatus for measuring the flow 
velocity and flow rate of gas flowing through a pipe; 

Fig. 2 is a vertical sectional view showing a 
conventional ultrasonic transreceiver; 



Fig. 3 is a vertical sectional view showing an 
embodiment of an ultrasonic transreceiver accord- 
ing to the present invention; 

Fig. 4 is a vertical sectional view showing a 
s modification of the embodiment of Fig. 3; 

Fig. 5 is a vertical sectional view showing 
another embodiment of an ultrasonic transreceiver 
according to the present invention; and 

Fig. 6 is a vertical sectional view showing a 
io modification of the embodiment shown in Fig. 5. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

75 

Reference is first made to Fig. 3 wherein an 
embodiment of an ultrasonic transreceiver accord- 
ing to the present invention, generally indicated at 
reference numeral 10, is depicted. The ultrasonic 

20 transreceiver 10 includes a housing 16 formed of a 
metal material to have an upper open end and a 
lower closed end. The ultrasonic transreceiver 10 
also includes a piezoelectric transducer 18 formed 
of a ceramic material to have piezoelectric char- 
ts acteristics. The piezoelectric transducer 18 is 
formed on an upper end surface thereof with a first 
electrode or positive electrode 20, as in the con- 
ventional ultrasonic transreceiver described above. 
Also, the piezoelectric transducer 18 is formed on a 

30 lower end thereof with a second electrode or nega- 
tive electrode 22. 

The transreceiver 10 also includes an insulating 
member 26 which is formed with a vertical through- 
hole and securely fitted in the upper open end of 

35 the housing 16, and a pipe-like plug 28 of which a 
lower portion is fixedly fitted in the through-hole of 
the insulating member 26. The plug 28 and positive 
electrode 20 are electrically connected to each 
other by means of a first lead wire 30. The connec- 

40 tion of the lead wire 30 with respect to the plug 28 
and positive electrode 20 may be carried out by 
soldering. Also, the negative electrode 22 and 
housing 16 are electrically connected to each other 
through a second lead wire 32 by soldering. 

45 One of features of the present invention is that 
a bias means generally designated by reference 
numeral 40 is provided between the plug 28 and , 
the positive electrode 20 of the piezoelectric trans- 
ducer 18 to forcedly press the the piezoelectric 

so transducer 18 against a bottom wall of the housing 9 
16. In the illustrated embodiment, the bias means 
40 includes a holding member 42 which is formed 
into a substantially convex shape to have a lower 
enlarged portion 44 and an upper reduced portion 

55 46 of a smaller diameter upwardly projected from 
the lower enlarged portion 44. The holding member 
42 is formed with a central through-hole 48 via 
which the first lead wire 30 extends between the 
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plug 28 and the positive electrode 20. The lower 
enlarged portion 44 is formed with a counterbore- 
like recess 50 communicated with the through-hole 
48, in which an upper portion of the piezoelectric 
transducer 18 is adapted to be fittedly held. The 
holding member 42 may be made of an insulating 
material. 

The bias means 40 also includes a com- 
pressed coiled spring 47 fitted on the upper re- 
duced portion 48 of the holding member 42 in a 
manner to be interposed between the lower en- 
larged portion 46 of the member 42 and the in- 
sulating member 26 to downwardly urge the hold- 
ing member 42, so that the piezoelectric may be 
constantly forced pressed against the bottom wall 
of the housing 16. 

Thus, it will be noted that such featured con- 
struction of the illustrated embodiment effectively 
prevents any gap from being formed between the 
piezoelectric transducer 18 and the bottom wall of 
the housing 16 sufficient to form a gas boundary 
layer therebetween and the transducer 18 from 
being damaged due to deviation thermal strain, as 
well as the electrodes 20 and 22 from peeling from 
the piezoelectric transducer 18. 

The illustrated embodiment may be construct- 
ed to interpose a gas intrusion blocking means 52 
between the negative electrode 22 and the bottom 
wall of the housing 16, to thereby more effectively 
prevent the formation of a gas boundary layer 
therebetween. The gas intrusion blocking means 52 
may comprise a viscous member utilizing a suit- 
able viscous material such as grease or the like. 

Thus, in the embodiment shown in Ftg. 3, any 
adhesive is not used for fixing the piezoelectric 
transducer 18 with respect to the housing 16; ac- 
cordingly, even when the housing 16 is subjected 
to a sudden thermal variation, the generation of 
large thermal stress in the piezoelectric transducer 
18 can be substantially prevented. This signifi- 
cantly improves the heat resistance, thermal cycle 
resistance and heat shock resistance of the ultra- 
sonic transreceiver and effectively prevents the pi- 
ezoelectric transducer from failing in the trans- 
receiving of a signal due to its breakage. Also, the 
arrangement of the viscous member 52 between 
the piezoelectric transducer 18 and the bottom wall 
of the housing 16 more effectively prevents the 
formation of any gas boundary layer therebetween, 
so that the attenuation of propagation may be sub- 
stantially prevented to ensure the transreceiving 
with high efficiency. 

The remaining part of the embodiment shown 
in Rg. 3 may be constructed in substantially the 
same manner as the conventional ultrasonic trans- 
receiver shown in Rg. 2. 



Rg. 4 shows a modification of the embodiment 
shown in Rg. 3, wherein an* elastic member formed 
of silicone rubber or the like is used as a gas 
intrusion blocking means 19. The remaining part of 
5 an ultrasonic transreceiver of the modification is 
constructed in substantially the same manner as 
the embodiment of Rg. 3. 

In the modification shown in Rg. 4, a piezo- 
electric transducer 18 is forcedly and fixedly 

io pressed against a bottom wall of a housing 16 
through the elastic member 52 by means of a bias 
means 40. At this time, the elastic member 52 is 
elastically compressedly deformed due to the force 
of the bias means 40 applied through the piezo- 

75 electric transducer 18 thereto to accomplish the 
airtight contact between the elastic member 52 and 
a negative electrode 22 and that between the elas- 
tic member 52 and the bottom wall of the housing 
16, to thereby prevent the intrusion of gas between 

20 the bottom wall of the housing 16 and the piezo- 
electric transducer 18. Thus, it will be noted that 
the modification shown in Rg. 4 likewise effectively 
prevents the formation of any gas boundary layer 
therebetween, so that the attenuation of propaga- 

25 tion may be substantially prevented to ensure the 
transreceiving of an ultrasonic transreceiver 10 with 
high efficiency. 

In the embodiment described above, a viscous 
member or elastic member is used as the gas 

30 intrusion blocking means 52. However, the* gas 
intrusion blocking member 52 may be formed of an 
electrically conductive material. This allows elec- 
trical connection between the negative electrode 22 
and the housing 16 to be formed by the gas 

35 intrusion blocking member 52 without using the 
second lead wire 32. 

Rg. 5 shows another embodiment of an ultra- 
sonic transreceiver according to the present inven- 
tion. The embodiment shown in Rg. 5 is adapted to 

40 more effectively prevent the peeling of electrodes 
from a piezoelectric transducer. 

In an ultrasonic transreceiver of the second 
embodiment a bias means 40 comprises a com- 
pressed coiled spring 47 directly arranged between 

45 a lower end of a plug 28 and a piezoelectric 
transducer 18, so that a holding member such as 
the holding member 42 in the embodiment de- 
scribed above may be eliminated. The compressed 
coiled spring 47 is formed of an electrically con- 
so ductive material. Another featured construction of 
the second embodiment illustrated is that a press- 
ing means of an electrically conductive material 56 
is arranged in a manner to be laterally interposed 
between a negative electrode 22 and a housing 16 

55 to laterally press both members 22 and 16 against 
each other. The pressing means 56 may comprise 
a compressed coiled spring. Alternatively, It may 
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comprise a spring of a substantially u-shape in 
section. The remaining part of the embodiment 
shown in Fig. 5 is constructed in substantially the 
same manner as that of Fig. 3. 

In the second embodiment of the above-de- 
scribed featured construction, the bias means 40 is 
formed of an electrically conductive material, ac- 
cordingly, it electrically connects the positive elec- 
trode 20 and the plug 28 to each other thereth- 
rough while keeping them at a face contact state 
therethrough and downwardly urges the piezoelec- 
tric transducer 18 against the bottom wail of the 
housing 16. Likewise, the pressing member 56 
electrically connects the negative electrode 22 and 
the housing 16 to each other therethrough while 
keeping them at a face contact state therethrough. 
Thus, it will be noted that the embodiment effec- 
tively and stably, ensures satisfied electrical con- 
nection irrespective of a variation of an environ- 
ment such as a temperature and the like. Also, the 
electrically conductive property of the bias means 
40 and pressing means 56 allows lead wires for 
forming electrical connection in the ultrasonic trans- 
receiver 10 to be eliminated to simplify the struc- 
ture of the transreceiver. 

Fig. 6 shows a modification of the embodiment 
shown in Fig. 5. The modification is so constructed 
that a conductive plate member 58 is interposedly 
arranged between a bias means 40 and a positive 
electrode 20. The conductive plate member 58 is 
formed of a metal material and arranged in close 
contact with the positive electrode 20. Such con- 
struction effectively prevents an oxide film from 
being formed on the positive electrode 20, to there- 
by ensure satisfied electrical connection between a 
plug 28 and a piezoelectric transducer 18. Also, 
this prevents the wearing of the positive electrode 
20 due to the vibrational contact between the elec- 
trode 20 and the bias means 40. The remaining 
part of the modification is constructed in substan- 
tially the same manner as the embodiment of Fig. 
5. 

Thus, it will be noted that the embodiment 
shown in Figs. 5 and 6 positively eliminates the 
above-described disadvantages encountered with 
the prior art utilizing soldering and effectively and 
stably keeps satisfied electrical connection of the 
electrodes with respect to the plug and housing. 
Also, the second embodiment accomplishes such 
advantages with a simple structure. 

It will thus be seen that the objects set forth 
above, among those made apparent from the pre- 
ceding description, are efficiently attained and, 
since certain changes may be made in the above 
construction without departing from the spirit and 



scope of the invention, it is intended that all matter 
contained in the above description or shown in the 
accompanying drawings shall be interpreted as il- 
lustrative and not in a limiting sense. 

5 It is also to be understood that the following 

claims are intended to cover all the generic and 
specific features of the invention herein described 
and all statements of the scope of the invention 
which, as a matter of language, might be said to 

io fall therebetween. 



Claims 

75 1. An ultrasonic transreceiver comprising: 

a housing; 

a piezoelectric transducer arranged in said housing 
and provided with a positive electrode and a nega- 
tive electrode; 
20 a plug mounted with respect to said housing; and 
a bias means for forcedly pressing said piezoelec- 
tric transducer against said housing. 

2. An ultrasonic transreceiver as defined in 
Claim 1, wherein said bias means downwardly for- 

25 cedly presses said piezoelectric transducer against 
a bottom wall of said housing. 

3. An ultrasonic transreceiver as defined in 
Claim 2, wherein said bias means comprising a 
holding member fitted on an upper portion of said 

30 piezoelectric transducer«and a compressed coiled 
spring fitted on said holding member and inter- 
posed between said plug and said holding mem- 
ber. 

4. An ultrasonic transreceiver as defined in 
35 Claim 2, wherein said bias means comprising a 

compressed coiled spring directly arranged be- 
tween said plug and an upper end surface of said 
piezoelectric transducer. 

5. An ultrasonic transreceiver as defined In 
40 Claim 4, wherein said compressed coiled spring is 

formed of an electrically conductive material to 
ensure electrical connection between said plug and 
said piezoelectric transducer therethrough. 

6. An ultrasonic transreceiver as defined in 
45 Claim 1 further comprising a gas intrusion blocking 

means arranged between said piezoelectric trans- 
ducer and said housing forcedly pressed against 
each other. 

7. An ultrasonic transreceiver as defined in 
50 Claim 6, wherein said gas intrusion blocking means 

comprises a viscous member. 

8. An ultrasonic transreceiver as defined in 
Claim 6, wherein said gas intrusion blocking means 
comprises an elastic member. 

55 9. An ultrasonic transreceiver as defined in 
Claim 1 further comprising a pressing means inter- 
posed between said housing and said piezoelectric 
transducer in a manner to forcedly press said pi- 
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ezoelectric transducer and said housing against 
each other therethrough and formed of an elec- 
trically conductive material to electrically connect 
said piezoelectric transducer and said housing to 
each other therethrough. 5 

10. An ultrasonic transreceiver as defined in 
Claim 9, wherein said pressing means comprises a 
compressed coiled spring. 

11. An ultrasonic transreceiver as defined in 
Claim 9, wherein said pressing means comprises a io 
coiled spring of a U-shape in section. 

12. An ultrasonic transreceiver comprising: 

a housing having an upper open end and a lower 
closed end; 

a piezoelectric transducer arranged in said housing; 15 
a plug mounted with respect to said housing 
through an insulating member; 
a positive electrode provided at an upper end sur- 
face of said piezoelectric transducer and electri- 
cally connected to said plug; 20 
a negative electrode provided at a lower portion of 
said piezoelectric transducer and electrically con- 
nected to said housing; 

a bias means arranged between said plug and said 
piezoelectric transducer to forcedly press said pi- 25 
ezoelectric transducer against a bottom wall of said 
housing; and 

a gas intrusion blocking means between a lower 
end surface of said piezoelectric transducer and 
bottom wall of said housing. 30 

13. An ultrasonic transreceiver comprising: 

a housing having an upper open end and a lower 
closed end, 

a piezoelectric transducer arranged in said housing; 
a plug mounted with respect to said housing 35 
through an insulating member; 
a positive electrode provided on an upper end 
surface of said piezoelectric transducer and elec- 
trically connected to said plug; 

a second electrode provided at a lower portion of 40 
said piezoelectric transducer and electrically con- 
nected to said housing; 

a bias means arranged between said plug and said 
piezoelectric transducer to forcedly press said pi- 
ezoelectric transducer against a bottom wall of said 46 
housing, said bias means being formed of an elec- 
trically conductive material so that the electrical 
connection between said plug and said positive 
electrode of said piezoelectric transducer may be 
accomplished therethrough; and 50 
a pressing means laterally arranged between said 
housing and said piezoelectric transducer to for- 
cedly press said housing and piezoelectric trans- 
ducer against each, other, said pressing means 
being formed of an electricaJly conductive material 55 
so that the electrical connection between said 



housing and said negative electrode of said piezo- 
electric transducer may be accomplished thereth- 
rough. 

14. An ultrasonic transreceiver comprising: 
a housing having an upper open end and a lower 
closed end, 

a piezoelectric transducer arranged in said housing; 
a plug mounted with respect to said housing 
through an insulating member; 
a positive electrode provided at an upper end sur- 
face of said piezoelectric transducer and electri- 
caJly connected to said plug; 
a negative electrode provided at a lower portion of 
said piezoelectric transducer and electrically con- 
nected to said housing; 

a bias means arranged between said plug and said 
piezoelectric transducer to forcedly press said pi- 
ezoelectric transducer against a bottom wall of said 
housing, said bias means being formed of an elec- 
trically conductive material so that the electrical 
connection between said plug and said positive 
electrode of said piezoelectric transducer may be 
accomplished therethrough; 
a pressing means laterally arranged between said 
housing and said piezoelectric transducer to for- 
cedly press said housing and piezoelectric trans- 
ducer against each other, said pressing means 
being formed of an electrically conductive material 
so that the electrical connection between said 
housing and said negative electrode of said piezo- 
electric transducer may be accomplished thereth- 
rough; and 

an electrically conductive plate member arranged 
on said first electrode in a manner to be in close 
contact with said first electrode. 
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